The main taxonomic characteristic of the genus Acetobacter as presently described is the ability to oxidize ethanol to acetic acid (Breed et al., 1948) , although some species carry the oxidation further. Of particular interest is the demonstration that Acetobacter aceti produces citrate when supplied acetate and intermediates of the TCA2 cycle (Antoniani et al., 1950) . This species thus appears to possess at least some enzymes of the cycle. On the other hand, Acetobacter suboydans has been reported not to utilize the TCA cycle (King and Cheldelin, 1952) .
Acetobater peroxydans has received little attention since the extensive work of Pistor (1936, 1938) . The currently available strain of this species has been found to be similar in hydrogen and peroxide metabolism to that used by Wieland, notably in the absence of catalase and the presence of a hydrogen-linked peroxidase (Atkinson, 1956) . This paper reports observations on the oxidative metabolism of A. peroxydans which differ both from the earlier reports on this organis and from those on other Acetobacter. In particular, ethanol is oxidized to carbon dioxide and water, in contrast to Wieland's finding that acetaldehyde was the main product with a smaller amount of acetic acid being produced.
The presence of most of the enzymes of the TCA cycle is indicated.
METHODS
Cultural conditions and experimental methods were as previously described (Atkinson, 1956) . Except where otherwise noted, the cell-free preparations used were obtained by breaking cells in a Raytheon 9-kc oscillator and centrifuging 1 This work was supported in part by a grant from the National Science Foundation. ' The following abbreviations are used: TCA, tricarboxylic acid; DPN, diphosphopyridine nucleotide (DPN+, oxidized; DPNH, reduced).
for 10 min at 1000 x G to remove surviving cells.
RESULTS
Preliminary experiments confirmed earlier reports (Wieland and Pistor, 1938) (Atkinson, 1956) , these extracts contained both a DPNlinked ethanol dehydrogenase and a DPNH oxidase system. The levels of activity of these systems exceeded the rate of ethanol oxidation in manometric experiments. Relative rates, obtained on aliquot portions of the same crude cell-free preparation and expressed as jumoles of electrons transferred per min per ml of the preparation, were: over-all ethanol oxidation (manometric, 0.5 ml of preparation and 87 ;umoles of ethanol in total volume of 1.5 ml), 2.0; ethanol dehydrogenase (spectrophotometric, 0.05 ml of preparation, 350 pmoles of ethanol, and 2 umoles of DPN+ in 4.5 ml under nitrogen), 5.2; DPNH oxidase (spectrophotometric, 0.005 ml of preparation and 1 jumole of DPNH in 4.5 ml), 10 Figure 1 shows that the initial lag period, during which dissolved oxygen is utilized before net production of DPNH begins, was abolished by the addition of cyanide, and that shaking with air, which caused reoxidation of DPNH in the uninhibited system, was without effect in the presence of cyanide.
Because of the ability of Acetobacter acetigenum to oxidize ethylene glycol to glycolaldehyde (Kaushal and Walker, 1947) , it seemed desirable to establish whether the product of ethanol oxidation by A. (King and Cheldelin, 1954) While the complete oxidations of pyruvate and TCA cycle intermediates, together with the presence of aconitase and isocitric dehydrogenase activities (Atkinson, 1956) , constitutes presumptive evidence for the existence of the TCA cycle in A. peroxydans, the quantitative importance of this pathway cannot be assessed at present.
No explanation is apparent for the discrepancy between the results reported here and those of Pistor (1936, 1938) , who found that malate and fumarate, as well as glucose, were not oxidized by A. peroxydans, and that acetaldehyde was the main product of ethanol oxidation by intact cells.
